INTRODUCTION
The metal-free restorations were introduced with great success in dentistry for presenting a combination of peculiarities, such as their excellent mechanical properties and biocompatibility, which together fulfill the purpose of restoring function, and simultaneously ensure fundamental esthetics requirements on oral rehabilitation. [1] [2] [3] With the advent of digital era and the emergence of Computer Aided Design/Computer Aided Manufacturing technology, ceramic restorations could be automated, with reduced production duration as well as more accurate adjustment of prosthetic pieces 1, [4] [5] [6] [7] [8] [9] and increased use of ceramics with high crystalline content 10 especially zirconia.
With the progress of dental materials and techniques, CAD-CAM system currently allows the manufacture of inlays, onlays, full crowns, fixed prostheses, implant abutments 1, 7 and have become increasingly common in dental routine with the improvement of in-office systems.
It is a fact that the systems based on zirconia present, beyond the esthetic factors, high strength and radiopacity, 3, [11] [12] [13] [14] plaque accumulation reduction and low thermal conductivity, 15 resembling the natural teeth and for this reason they have become a standard considered whenever as possible in full crowns rehabilitations.
14 Thus, this study aims to report a case in which the treatment of choice for the rehabilitation of the patient was the manufacture of ceramic prosthetic devices made by CAD-CAM system. The particularities surrounding the case from planning to installation and control will be described.
CASE DESCRIPTION

Treatment Planning
A 52-year-old female patient came to the dental clinic with the main purpose of replacing the former prosthetic restorations in the maxillary arch. During the anamnesis, it was observed that the patient was unsatisfied mainly with dental esthetics and after performing clinical and radiographic examination, it was found that the full crowns of the teeth 11, 12, 13, 21, 22, 23 were maladapted and with color alteration. In addition to the loss of dental elements 14 and 15 by root fracture, unsatisfactory restorations in the elements 16, 24, 25 and 26 were also found ( Figs 1A and B) .
After a discussion between the staff and the patient, the proposed treatment was: metal-free full crowns on teeth 11, 12, 13, 21, 22, 23, implant crowns on teeth 14 and 15 overlays on teeth 24 and 25, and onlays on teeth 16 and 26. The old crowns and restorations were removed, the preparations were made on remnants of dental elements, and two implants were placed (SIN Implant Systems ® , Sao Paulo, SP, Brazil) in the region of teeth 14 and 15 after the extraction of the fractured roots.
Clinical Treatment
To remove the fixed prosthodontics and preparing the teeth, patient was anesthetized with 3% citocaine (Cristália ® , Itapira, Sao Paulo, Brazil). The preparation for full crowns respected occlusal convergence with inclinations of about 10°, rounded shoulder finish line with 1.2 mm in depth, axial and occlusal/incisal reduction of 2.0 mm and rounded corners, always being careful to standardize the preparation thus ensuring resistance to the restoration. In the preparation for onlay and overlay a minimum occlusal reduction of 1.5 mm was performed on the non-functional cusps and 2.0 mm on functional cusps, verifying a space from 2.0 to 2.5 mm between the pulp wall and cusp tip of the antagonist tooth, isthmus wear with 2.0 mm in depth, proximal preparations with at least 1.5 to 2.0 mm in depth and axial walls around 10º to 20º expulsive. The implants transferees were placed and joined with self-curing red acrylic resin (Duralay ® , Cotia, Sao Paulo, Brazil) in order to attach them to each other and to be molded along with the preparations ( impression, the second cord was removed taking gingiva away enough from the finish line of the preparation. After the selection of perforated and adapted tray, it was charged with the dense paste while the fluid paste (Honigum-DMG ® , Hamburg, Germany) was injected around the preparation and transferees. Following material polymerization, the whole conjunct was removed from mouth and a detailed analysis of the mold was performed aiming at a faithful copy of all structures, mainly the preparations contour ( Figs 3A and B) .
Based on the impression two casts were obtained: one for scanning and die and a rigid one for the individualization of contact points. The model die was scanned (Scanner Cerec 3 ® , Bensheim, Hessen, Germany) and the design of prosthetic pieces was obtained virtually, determining the CAD phase of the system and sent to the milling machine (CAM phase), in order to manufacture the framework of the prosthodontics pieces through milling ceramic blocks, including the prosthetic implant abutments (Figs 4A to D). For the design of framework through software, the opposite arch and intermaxillary registry were also scanned, allowing the mounting of models three-dimensionally in the program.
In full crowns, implant abutments and overlays, the ceramic of choice for framework was CAD-CAM system Zirconium Dioxide (IPS e. Figs 8A to C) , their excellent adaptation could be observed in models, and the cervical adaptation and intensity of proximal contacts were also evaluated in mouth.
The cementation of zirconia pieces was performed with primer and self-curing resin cement for zirconia (Multilink -Ivoclar-Vivadent ® , Schaan, Liechtenstein), and implant supported prostheses were screwed. The sequence of adhesive cementation for acid-resistant ceramic (Zirconia), occurred as follows: piece preparation, one -cleaning the inside of the piece with alcohol; washing and drying, two -application of primer with phosphate monomer (Zirconia Primer -Multilink -Ivoclar-Vivadent , Schaan, Liechtenstein) was proportioned and spatulated according to the manufacturer's instructions. With the prosthetic pieces in place, any cement excess was removed and photopolymerization was performed for 40 seconds per face. Furthermore, on all interfaces oxygen inhibitor gel was applied (Liquid StripIvoclar-Vivadent ® , Schaan, Liechtenstein) and polymerized again for 40 seconds per face. Occlusal adjustments were carefully measured and the patient was guided about hygiene care. At the end of cementation, it can be observed gingival health maintained by optimal adaptation of the prosthetic pieces to the preparation, as well as the excellent natural emergence profile provided by these prosthetic devices (Figs 9 to 11 ).
17
DISCUSSION
Among the metal-free materials used for the manufacture of fixed partial prostheses, ceramics and especially zirconia have become one of the prevailing among a variety of rehabilitations that use CAD-CAM technology, 18 allowing final characterization by ceramicist or full use of the structure of zirconia. In a systematic review 19 showed that short-term clinical data suggest that zirconia fixed prostheses can be considered viable and data still limited suggest that zirconia resulted in better clinical outcome when compared to conventional technique. Furthermore, the framework made of zirconia provides an improved potential to withstand masticatory loading, since the resistance limit of the material is above 1000 MPa. 11, 14 The literature also emphasizes that zirconia components can distribute the stresses better in comparison with titanium abutment.
11
Marginal adaptation of these ceramics has been considered crucial in successful rehabilitation. In a randomized controlled trial 20 compared metal-ceramic crowns and full porcelain crowns and revealed that the biological complications due to lower marginal adjustment were observed in the full porcelain crowns, and this could be related to the pre-sintering zirconia coppings. Additionally, a prospective study 21 of 5 years in 213 patients who received implants with zirconia abutments, and revealed predictability rates above 95%, however there is concern about screw loosening, screw fractures and pillars, what requires correct indication. On the other hand, studies using titanium as a base material showed screw loosening rates of 9.1% 22 and fractures of screws and abutments of 3.1%. 23 Longitudinal studies are still scarce in the literature, but exhibit high success rates. A recent study 24 performed a follow-up study of 7 years in 28 patients who received prostheses with zirconia in the posterior region; the authors stated that zirconia framework can be used as an acceptable material for rehabilitation in the anterior and posterior regions, however the authors recommend that the long-term evaluations are a fundamental requirement for accurate zirconia indications. Besides, a longitudinal analysis 25 of 102 zirconia crowns also suggest knife-edge marginal design, which allows a performance similar to other kinds of preparations, such as chamfer 26 and deep chamfer 27, 28 however this approach is not yet a consensus in the literature, and suggests more randomized controlled trials. 25 The current clinical case revealed no technical problems, but the most common technical problem of prostheses based on zirconia is total or partial fracture, and may be related to minor (11.6%) and moderate fractures (17.6%); the reasons for failure have been related to defects in material, manufacturing error and inappropriate handling in the laboratory. 29 Important factors that should be taken into consideration are related to occlusal adjustment and accurate parafunctional activities controlling.
14 Furthermore, the masticatory movements can cause small cracks that penetrate the zirconia over time and the exposure to the oral cavity can spread micro-fractures. 18 However, in a systematic review 19 reported low rates of fracture of zirconia cores and in addition show short-term data suggesting that fixed prostheses using zirconia can be considered viable.
CONCLUSION
The maxillary arch rehabilitation of the patient performed by CAD-CAM system (IPS e.max) demonstrated satisfactory esthetic and functional results, especially satisfying patient needs. In a 12-month control no technical complications were observed.
CLINICAL SIGNIFICANCE
This article shows the important use of CAD-CAM technology in the manufacture of dental prosthesis and implant-supported.
